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2 (57) Abstract: Disclosed is a method of manufacturing rear plate barrier ribs for Plasma Display Panel (PDP), which includes the 
^ steps of : forming barrier ribs by infiltrating the barrier rib forming paste into grooves of a mold by using the capillary phenomenon, 
Q and then sintering the paste. This method causes rare environmental pollution, enables to make barrier ribs having fine and complex 
shapes and reduces material costs required for the barrier rib. Thus, the method may improve quality of PDP and reduce manufacture 
^ costs of the rear plate. 
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METHOD OF MANUFACTURING BARRIER RIBS FORPDP BY 
CAPILLARY MOLDING OFPASTE AND PASTE COMPOSITIONS 

TEffiREFOR 

5 

TECHNICAL EtEU) 

The present inveation relates to a method of manvifecturmg rear plale barrier ribs of PDP 
10 (Plasma Display FaosS) by forming Ifae bamer rib finming paste into grooves of a mold on wbich a 
barrier rib sihqje is inqsrinted by means of Ifae cqoillary phenomjenon and Aim plastidzing Hoe 
formed paste, and paste compositioDS fer forming a tiudc film used in Ifae meliiod. More 
particulariy, the presmt invention relate to a meftiod of inanxifecturing barrio: ribs hy uniformly 
coating the paste, wfaicfa has wetting angle and viscosity of a certain condition to a mold and includes 
15 a binder containing ftemoosetttiig or phofiosmsitive com^xnienfiSy on a gilass suhsttate, then placing 
the mold cm the coated paste, &en curing the paste when ^ paste is infiltrated into gloves of the 
mold by Ifae c^illary phenomenon, and ihea r^oving tfae mold and tiien sintering tfae paste. 

BACKCatOUND ART 

20 

A Plasma Display Panel (PDP) is a flat disp% element, which is mainly used fer 
large-sized display devices gv&c 40 indies because Hie PDP is thin and light and gives good image 
quality. In the PDP, pixels are formed at points where barrier ribs and address dectcodes formed 
onarear plate intersect sustain electrodes farmed on a^ 
25 ThisPDPissdiematicallydM>wninFIG. 1. ReferingtoFia 1, a dielectric laya: 90 is 

coaled on a rear plate 80 made of a ^ass or metal substrate, and address electrodes 5 0 are farmed on 
tiie rear plate 80 or the didectdc lay^ 90. Barrier ribs 60 having a long stripe shape are positioned 
between Ifae address electrodes SO, and fluorescent substances are coated on^ sur&oe between flie 
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bameTnbs60moidertoooiiqx)seasu^^ Asustaineledix)de40is]nanfimtplate 
gjass, and a dielectric layer 20 and an A^Q protective layer 3 0 exist below ftie sustaia electrode 40. 
Thus, wfam lSa& fiont plate 1 0 is condoned wiih toQ rear plate 90, fh^ generates a plurality of pxel 
spaces sqjaratedby ttie bamoriibs 60. These separated spaces are filled wifliHe/Xe gas CMrNe/Xe 

5 gas so as to oieate plagma iheidbti vAi&i voltage is applied to tibe sustain electrode 40 and Ihe address 
electrode SO. M addition, vacuum ultra violet graiemted fiom llie plasma exdtes the fluorescent 
sid)stances coated on sides of ttie harder ribs and lowemaost sut&ces between tiie barder ribs, 
theid)y o^eating red, green and blue visible li^ 

In order to form the barrio- ribs, the sand blasting is mainly used FIG. 2 sdianalically 

10 shows sequential processes of the sand blasting. As proposed in J^)anese Patmt Filing No. 
11-120905 and Korean Vatexst Filing No. 2000-10322 in ddail, Ifae sand blasting is executed 
according to Hoq following procedure: coating paste containing glass powder for baider lib and a 
ceramic filla: on a rear plate substrate such as a glass board and then drying, vibkh is repealed 
several limes until to have a tbidmess of about 200pin; coatmg photoresist on the dried tbick film; 

IS and developng flie film except portions corresponding to ibe barrier ribs so Hiat areas except Hoq 
barrier ribs are rmoved. At Ifais tim^ Ifae exposed portion is detmnined according to the type of 
the used photoresist film. And then, ceramic powda: such as caldum carbonate (CaCOs) is 
sprayedtogether with pressed air onto the fihn coated with photoresist in ord^ to etdi the portions 
vibexe the photoresist is removed, tiioeby fmning fte barrier ribs. 

20 Ibis sand blastiiig is reMvdy stable and tbusfiequ^^ 

ribs of die existing PDP. However, die sand blastirig has drawbadks 

corr^Iicated processes are required to manuficture the barrier ribs, the side sh£^ of the 
manu&ctured barrio ribs are not unifinm, and ^ drying and coating process is executed veiy 
slovsdy. 

25 Rec^y, as the contrast of the PDF inpxyves, tiie pitdi of the siibinxel betwem ttie barrier 

ribs is deaeased fixMn 420nm to 200 pm, vMch needs a mefliod for making a bania: rib having a 
^ckness less than SOimi. Jn case tbe pitch of &e sub-pixel is 200pm and the tbidmess of the 
barder rib is 50|jm, 4ie open ratio becomes S0%» v^e in case the cell pitdi is 100pm, the open 
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lado becomes 0%, and 1hQrd>y it is iiiQX)ssible to oon^se liie display panel Thus, it is leqidied 
ttat fbe faamer nb has a thickness between 20|jm and 30pm. Howev^, iBoq sand blasting is 
subsianlialtyinqxissible Id obtain suditUc^^ Since oommcpowda: and hi^piessuie gas are 
used far etching to farm Ihe banier ribs, it is hardly possible to make a flmx batder rib since Ihe 
5 banier rib is broken due to the medianical oi&cgy of Ihe ceramic powder and Ihe hi^pressure g9S. 
In addition, if the pitdi of Ihe sub-pixel is 430pm and the widfli of die hairier rib is 50pm when 
making Ihe barrier ribs using tiie sand blasting, at maxin^^ 

etdied and aboUshed. Thus, tiie sand blasting genoates a lai]^ amount of wastes. Furtiiemaoie, 
since the tiiidc film has glass fiit containing a laigg amount of lead mono»de^ Ihe wastes mayr cause 

10 alviionrnentalpollutioa 

As anotiier exanqple^ anoediod jfor fimd^ 
EKgesI, pS37C2001).). This method is now briefly described. At first, a Ihidc film having a 
pcedetemiined tiuckness is fixcmed on a glass substrate by using the paste including glass powder 
and ceramic powder. The thick film may be fisrmed by using the well-known printing and drying 

15 pmcess repeatedly, or by laniinationus^ Iftiie thick film is formed, 

Ihe ftick film is heated iq;> Id a predetennined tanperatiTO 

profile, and Haen sintered to make a thick film made of banier rib materials. A photoseo^live film 
is coated or laminated on the surface of the sintered tfaidk: film, and then the photosensitive film is 
selectively exposed by using a mask. Ihe exposed specimen is developed to &im an etching 

20 protective pattmfOm by means of tisepholic^ensi^ 

using a suitable etching liquid. And then, tibrougji washing and drying processes, banier ribs for 
PDP are finally manu&ctured. This metiiod may advantageously make a barrio rib having fine 
and complex figure since it does not require the etdiing process using mechanical in^acts. 
However, the dense glass thidc film is generally slowly etdied, particulady experiendng tiie 

25 isotcopic-etdung Thus, Photonics Co. pxmdes a meflKxl fin: improving a barrier rib filming 
speedbyetohingaporousthickfiIm(SID01 Digest, p532(2001)). 

Such eldiirigmetiiod has some problems as Mows. 
Fitsi; since the banier rib niaterial kyer fimned by sk^^ 
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add, Goviioinnmlal pollution may be caused by wasted \s^ter. Since the layer to be etdbed is 
tibidc as mudi as 120|Lini ISOpm, an amount of the wasted wato: is veiy ^gnificanl; flieaceby 
lequinng nxudi oxsts tieating the w^^ 

Second, physical features lequiied for tiie banier nb matedal such as electric resistance, 
5 dielectric constant, thomal expansion coeffid^ and leflectivi^ should be satisfied, and flie material 
should be i^idly etdied by the water-based solution. Ihus, there are many limitations in selecting 
tbematmal, and tiiusttie selection of fliebamo: 11^ 

Third, vAnsa applied to a large area, fliis etdiing melfaod may hardly obtam a unifoim 
etching speed hi other words, in order to have a uniform etching speed fhrou^out flie large area 
10 and give a desired sh^ for &e banier lib of Hie PDP, the etdung auidilions should be maintained 
very aocurateHy. However, to maintain tiie conditions throu^ut the large area is veiy hard, 
tha:d>y resulting in low process yield 



DISCLOSURE OFPSiVENTION 

15 

Ihe present invrntion is desigqed to solve problems of the prior art by one efifort and 
directed to adiieve technical ol:gectsde^redi^tonow, as described below. 

First, the present invention provides a technique which enables to make barrier ribs with a 
Ifain width as mudi as 10|im and having not only a shnple sh^ sudi as strip type but also a 
20 closed-cell shs^ such as meando: type, waffle type, honeycomb type and SDR type, ftiou^ not 
using the n[iediaincal or chemical ebcfaiiig. 

Second, the present invention provides a technique vshich may minimize the loss of barrier 
rib materials so as to prevent environmental pollution due to Ihe ii^iustdal waste seated during Ihe 
banier lib forming process. 
25 Third, Ihe present invention provides a tedmique v^ch is capable of lowering manu&cture 

costs by simplifying the barrio: lib manufectu^ 
cq)illary tube molding, the mold rmioval and tiie sintering. 

Foudh, Ihe present invention provides a technique/wfaidi is capable of mami&cturing 
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bamor ribs having exceUoit quality by increasing fte mold release property and thus improving 
yield of Has process and stability of the banier rib shape. 



RRTF.F DE SCRIPTION OF THE DRAWINGS 

5 

Ihese and other features, aspects, and advantages of prefaied onbodimenls of the present 
invention will be more fidty desmbed in the followipg detailed descatqation, taken accQn?)anying 
drawings. In flie drawings: 

FIG, 1 is a perspective sectional view schematically showing a Plasma EMsplay Panel 

10 (PDP); 

FIG. 2 is a sdiemalic view far iDustraling the process for manufecturing banier ribs by 

using the sand blastfaig; 

FIG. 3 is aschernaficviewdiavwngawetliiigangleofpastetDlhe^ 

jsesoit invention; 

1 5 FIG. 4 is a schanatic view showing the mold, whidi is t3err5X>rarily bent, as one method for 

pteveritiiig^ air fhombdngtrqsped inanupper c^ 

FIG. 5 is a sdianatic view for illustrating the illustratiDg the meflhod of manufecturing 
banier ribs by using a mold accordiiig to an embodiment of the present invention; 

FIG. 6 is a schematic view for partially illustrating thye med)od of manu&cturing barrier ribs 
20 accordirigtoanembodim^ofthepressatitiventioii; 

FIG. 7 is apictuie photographed by flie scanning election miax)Scope for showing a section 
of the baniCT rib iimufectured according to fee fiist embc^^ 

FIG. 8 is a picture photographed by the scanning election microscope for showing a section 
of the barrio rih mamifaciniied aconiding to the second embodiment: and 
25 FIGs. 9A to 9C show pichufis of fee bam^ ribs manufectured aocoixiing to the fourdi to 

sbcth embodimaits, which are photogr^hed by the scanning decbxmmiooscope. 
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BEST MODES FOR CARRYING OUT THE TNVKNnON 

Hadmtfte, ptefmsd embodm^ 
lefermce to tiie accompanying drawings. 
5 A mefliod of manufecturing rear plate bamear ribs for a Plasma Display Panel (PDP) 

acooidiDg to Ihe piesmt inventLcm includes the stqs of. fomiing a Mck film fiir barder ribs by 
coaling barrier rib fiamiing pastes wWd^ 

usage state less than 20000cP and includes Aomoseding and/or photoSCTative binder conqxMiCTt, 

on a ^ass or metal substrate (or, glass or metal lower plate); positioning a mold, in wbich a barrier 
10 rib shq)e is irrqninted, above ftethidc film so that ^ 

means of fhe capSiary phenomen0ny and Ifaen curing the infittraled paste; and releasirig tiie mold 

fimiftie cured banier ribs andtibensint^^ 

One of the diaiacteristics of the present invention is thai; since the paste is infiltrated into flie 

girooves of Hie mold in whidi the barrier rib diape is ircpinted, irregularity of flie barrier ribs is 
IS rarely geoi^Btedduriiigtbeetohingproce^ 

flie etdung, so Hjq barrier ribs may be manufictuced into a desired sh£^ in an environmentally 

fiiendlyway. 

Ibus, in orda: to execute the c^iHary molding according to tiie present invention, it is 
required to satisfy Ifae followioig two conditions: (1) a wetting angle of the paste to the mold should 

20 be lower flian 90®; (2) a viscosily of Ihepaste inusagp state should be lower than about 200(X)cP. 

In order to acconqplish the first condition tiiat the wetting angle of tise paste to fbe mold is 
Iowa: than 90^ the paste and the mold should have a suitable surfece m^gy telatioiL In other 
words, Ihe wetting property (adhesion fbroe) of the paste toward the mold should be larger than the 
wdglit of tiie paste itself As shown in FIG. 3 » tiie cepllary phenommon enabling tiie molding of 

25 Ihe bania: ribs m^ be aroused in corilactwiftiflie mold only 

fliem is lower than 90^ The paste includes fliermosetting or photosensitive binder as a con:5)on©tit 
for fi>nning the barria: ribs. Since this binder basically has a sur&ce tension relatively lower than 
metal or ceramic, tiie wetting property with Ifae mold is inoeased. However, if the paste has too 
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much components having relatively low afl5nity, tiie wetting propaly is decreased so Ibe cq>illaiy 
phencmenon is hatdly happened. 

In order to satisfy second condMon that 
20000cP, preferably lower than ISOOOcP, flie viscoaty should be lower lhan ftat of Ihe paste 

5 ^nerally used for tbe banier rib mamifecture. The paste for roanufecturing harder ribs gqierally 
has a viscosity of about 100,OOOcP or above. However, if the viscosity exceeds about 20000cP, the 
cohe^ve fo3x:e of ^ paste itself is too l^bi so &e paste does not have flow ability suffid^ot for ^e 
cqnllaiy phenomenon. On the o&xac hand, if ^ visoo^ is too low, the wetting angle to &e banier 
libs becomes over 90^ so it is impossible to obtain a desired effect Thus^ the minimum vahie of 

10 the paste viscosity required for accomplishing the mediod according to the preseat invention may be 
defined depending on the set value of the setting angjie to the mold 

The visco^ of tiie paste may be decieased in various ways» fin^ 
component having alow viscodty; (n) adding a diluting agent having alow viscoaly into the paste; 
(iii) increasing the tarqjerature of the paste in usage state; or (iv) lowmr^ tiie contmt of inor^mc 

15 povvdsrincliKlinggilass powder and ceiBmicpo\^^ 

M &e way ®, ftie low-viscosity biiider is not spedaUy lu^^ 
may be used as a curing Innder. For exan^le, YH300 (manu&ctuied by Kookdo Chemical Co. 
Ltd.) or ERL (manufectured by Seechem Memational Co, Ltd) may be used. Ihe diluting agent 
used in the way (li) may Iowa: Ihe viscosity of the paste ^ropriately without affecting on flie 

20 reaction of 4ie present invendoa For exan^le, IXIB (manu&ctuted by Kook^ 

.LbL) may be used. Howevar, if a large amount of diluting a&xA is added, thou^ the visoo^ is 
lowQied, Ihe wetting propetty to Ihe mold is also lowoed as described above, ibeaxby making tiie 
desired cafiliaxy molding impossible. In addition, if the curing binder has suflBdently low viscosity, 
Ifaeate is no need to add the diluting agmL Ihe temperature in usage state in the case of the way (m) 

25 is not specially limited but may be detennined suitably dq)md]ng on fhe composition of Ihe paste. 
Ihou^&e visoosily is g^nanlly lowered as the tenqseiatuie inoeases, too H^tempexsiDcaeTDay 
shorten tiie service life of the curing a^a:xt added to tiie paste, it may even cause ebrupt incarease of 
tbeviscosity. The tempaatuieinxxsage state is preferably 50 to 70°^^ Lithe way 0v),fliecont}a3t 
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control of ftie inDigqmc powder should be detemiined on the consideration of various &ctois such as 
an amount lequked for fom^^ 

and an amount leqidred for viscosity control Since the omtmt inarease of the solid inoig^c 
powder causes visoo^ increase, Hxs amount of 4ie moissmc powder m^ be detmnined on fte 

5 conaderafion of the viscosity of the used Innder and ttie amount of flie diluting agent TTie 
viscosity control may be realized by uang one or at least two in combinalion of the 
above-exenqplified ways, or ofter ways may also be addilionatly used 

Tbe cspllaiy molding may be aooonq>lished in a short lime ctriy by po^oning the mold on 
the paste thick film \5)on tiie substrate, so 1ha:e is no need to exot sq)arate pressure to flie mold 

10 Thus, the present invention does not necessarily use a precise positioiung device, whidi is used in 
tfift ronverrtirmal harrier nh fnamifectiirmg meflmd using tfie mold, but flie precise positjomng device 
is also prefen^ed in tiie present irxvenliorL 

When Ifae paste is molded in a barrio lib cavity of the closed mold, air may be trq;>ped into 
the mold liiereby causing a defect, so such air trying should be preferably prevented Tbus, the 

15 cqnllary molding is preferably executed under titie vacuum circumstance. In other words, 
conducting Ifae cspillaiy molding under Ifae vacuum drcumstance may prevent air fiom bdng 
trapp&i into fiie barrier rib cavity of flie dosed mold Tbe vacuum drcumstanoe is preferably 
ranged of 600 torr - 1 0"^ torr. More preferably, the vacuum circumstance is in flie range of 600 ton: 
1 0 torr in ordor to restrain evqx>ration of organic substances having low boiHng point and contained 

20 inlfaepaste. As another wa/ to prevent air trq>ping in Ifae bar^ 

possible to bmd Ifae mold so tiiat a ceaala portion of tfae mold forms a smooth curve protmded 
downward, and &en conduct molding v^e slovdy spreading Ifae bent mold In tfais cas^ Ifae air 
flow off wMie the mold is spread so Ihe teeing of air may be prevaited When temporarily 
bending Ifae mold a diameter C^) of tfae iq>pct virtual arc may be detomined dq)ea^^ 

25 conditions sudi as oveiaU size or elasti(% of tfae mo Ifae diameter (R) is preferably lOon to 
10m. 

Now, aprefetred raabodimentof the presait invention is described 

At Gst, Tb& method of manufecturing rear plate barrio ribs for PDP according to an 
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mibodim^ of Ihe piesecit inventiQa includes Ifae fbllowiDg stq)s: 

(1) xnaking tibe paste having a\ve^^ 

state less than 20000cP by inixing glass powd^ and cecanuc powder so that a mixing lado is in Ihe 
range between 50:50 and 95:5, and flien mi>dng 2 to 20wt% of ftuennosetting and/or photosensilive 
5 binder, 0.1 to 10wt% of fliermosetdng and/or photosmsilive initiator, 0.01 to 10w(% of sur&dant 
(dispeatsion a^nt, defoaming agent or welting ag^) and 0.01 to Swt% of coipling agent on the 
basis of 1 00wt% of the mixed powder, 

(2) making a flii<^ film by coaling Ifae paste on 1h^ 
of5 to 100pm; 

10 (3) forming batri^ nhs by positioning the mold, in ^iiich abairier tib sb^ is inopinted, on 

the paste so ttiat flie paste is infiltrated into tbe grooves of the mold by means of &e cspllaiy 
phenotTtgnonj 

(4) curing fiie substrate and Ihe paste filled in the grooves of the mold by heating or UV 
ladiadon, and then releasing ttie mold; and 
15 (5)plastid23ngthespecimenat450°Cto600^CfQr0.5.to 1 hour to inake the barriei: ribs for 

PDP. 

An amount of eadi con^ni^ of Ifae paste compositions defined in this specification is in 
the range v^ch is gaiecally recdvable in the art related to the compositions for forming barrier ribs 
of PDP. Y^thout any spedal oq>lanation, the rangp shows a minimum value and a maximum 
20 value suhable for the banier lib fooning oontqx)^ In the same reason, set conditioDS such as 
foidkness of die bacder ril^ reaction tenq)ei:atuie and reaction time in flie nianu&cturii^ mediod are 
also defined in the range vMdi is recdvable for optimized practice. 

In the paste of Ihe step (1), 20 to 40wt% of reactive diluting agent may be preferably forther 
added on the basis of lOOwC?^ of Ihe mixed powder &t Ihe purpose of viscosity dea:ease, easy 
25 mixbgandrpgularity. 

The paste making process may use a conv^onal 3-Roll mill for Ihe mixing. In ordo: to 
optimize Ihe fimctions of Ihe added componmts^ the paste making process is preferably conducted 
by two mixing stages. 
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At first gMs powda: and cosmic poAA^CT are put in^ 
30% on fhe basis of tt» volume of the ball mill cQntainer, and Ifam 20 to 40wt% of the reactive 
diluting agmt is added on tbe basis of 1 00wl% of die mbced powder. Here, the dispotsion agait 
and flie defoaniing agent of Ihe above^nmlicmed amount are ad^ and then ball-milled. 

5 The milling is executed for 1 to 24 hours dep^iding on the a^omeration level of the powder, 
preferably 6 to 1 2 hours, as a first milling. 

If the first milling is complied, the bindo:, tiie leacdve diluting agent, &e inidatcn; the 
coiqding agent and olh^ additional a^it (e.g., coupling agent an wetting a^it) of &e 
above^entioned amount are added thereto, and tiben 3-Roll-milled as a second milling. The 
10 3-Roll milling is also executed 2 to 6 times, preferably 2 or 3 times. 
Tbe wettirig agent; which is a IdiKi of sucfect^ 
rate into ftie mold grooves. In addition, &e defbaming agent, which is akind of suifectan^ may 
also be added to remove pores in ttie paste during the process. The coiq)ling agent is used for 
inoeasing adhesive force between the ceramic powder and the thermosetting or photosensitive 
15 binder, or between the cetamicpowd^ and the substrate, or the curing stmgth. 

The coating pnx^ess of the st^ (2) m^ be conducted in various ways, fin: emtqple, the 
saeenprindng, ^ die coaling, the roH coating, the s{^ 

In the stq> (3), flie mold positioned on the thidc fihn may be selected fixjm ones made by 
various shape, materials or methods, if a sh^ of fhe barrier ribs is in^jrinted thereon. For example, 
20 ar^ of a soft mold made of polymer matmal by UGA (Lidiogc^y Galvano Abfimning) or a hard 
moldmair^ljrmade of nidcel may be used. 

FIG. 5 exonplarily sho^ the process for executiiig the melhod of nti^^ 
msy be nsed in the present invmlionL Afi^ coating tiie thick film photore^ on fiie substrate by 
means of tiie spin coating, a mask is positioned on the thick film and then UV is radiated (A). 
25 Portions whidi is not protected by tiie mask using the devel(^>ment liqidd (or, portions e3q)osed to 
UV) are etched to make a basic mold (B). The mold made into the barrio rib shs^ is coated with 
potymer materials (PDMS), and thai cured (Q. Thm, the substrate is removed to make tiie mold 
(D). Then, tiie sofl: mold made in fhe above way is used Or else, a sofi: mold made by 
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electrically platmgnickd or its alloy may also be used. 

Jn Ihe step (4\ Ifae barda: ribs aie cured by eidier headug tbe paste molded in itsQ c^Dlaiy 
tubes of ^ mold grooves iq) to a curing teaspexabjae Qsi case Ibe paste includes lhamosettipg 
bindear) or radiating UV 0n case the paste includes i^iotosenative binder), and ttisa ftie mold is 
5 removed This cmingproc^ increases strengfli of tbe barrio rib^ 

barrio ribs, which may happen during Ihe removal of mold, Ihi^by improving productivity of Ifae 
barrier ribs. As maitioned above, snce Represent invention forms doe barrier ribs fay infiltcating 
tiie paste into Ifae fine pitch nsold vsdfhout using 

may be made to have good shape and hi^ aspect ratio. FIG. 6 schematically shows tfie process of 
1 0 fte barrier rib manufecturing method according to the presmt invaition till the removal of mold 

In Ifae st^ (5), tibe Shaped barrier ribs wilfaout mold is sintered at faig^ tmiperature in 
order to remove or^^ruc conqxmexits and anter the glass powder and the ceramic powder^ tbereby 
filially ixianu&ctaririg Ihe bairi 

The present invoalion also provides paste compositLons for forming barrio: ribs of PDP, 
15 vduch may be used in fte above mefliod 

The paste conqx)S[tions used for fimiing barrier ribs according to flie present invention 
have a wetting angle to amold less Ifaan 90^ and a visco^ in usage state less 1faan20000cP, and Ifae 
paste coiiqx>sitions include the following components: 

(a) 100wt% of mixed powder of glass powder (arl) and ceramic powder (a-2) of which a 
20 volume ratio is inlfae can^ of 50:50 to 95:5; 

(b) 2 to 20wl% of themaosetting and/or photosrasalive Undei:; 

(c) 0.1 to 10wt% of curing initiatDr, 

(d) 0.01 to 10wt% of sur&ctant (dispersion agent, deformirig 

(e) 0.0 1 to 5wt% of caap&ag agent 

25 AsmmtiQnedaboveinidationtofbenciarxu&cti^^ 

the rear plate of PDP in v^ch tfie address electrode and the dielectric are fixmied, to make alfaidc 
film, and tiiai infiltrated into grooves of the mold by means of the c^illary phmomenon. Then 
the composition is finmed into the barrier libs ^bap& having a hd^ of 1 00 to 200pm and a widdi of 
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10 to 100pm tisiou^ llie thecmosetdng and/or photos^isrdve leacdoD, and then cmed to finaify 
foDH flie banier libs. 

Pr^xsblyy 20 to 40wi% of leacdve diluting a^nt (f) may be fistha: added for flie purpose 
of viscoshy deoiease, easy mixing and regularity. 

Hie glass powd^ (a-1) among flie mixed powdsac (a) is a main conaponmt for fomsing the 
banier libs by plasddly, and bas an average particle size of 0.1 to 10|jm. As representative 
examples, flie gjass powder may adopt PbOBzQs-SiQz, PiDrBiQs-SiQz and Bi2QrB2QrSiQz or 
tiieirmixtuies. 

Ibe ceramic powdar (ar2) is a filling componmt vAach is sintaed togetho: wilh the glass 
powder (a-1) for keqnng dielectric constant of the banier ribs and the ^bssp^ of banier ribs during the 
sintering. Ihe ceramic powto (a-2) may adopt AI2O3, fiased silica, TlQz and ZhQz, or Iheir 
mixtui^ A^cih bas an aviQ:agp particle size of 1 to lOp^ 

Tbe binder (b) may use themiosetting resin (b-1) or photosrasitive resin (b-2), >Adiidi are 
gmoallyused. 

The tiiecmosetting resin Innder (b-l) may be one selected fiom phenol resin, urea re^ 
mdanoine resin, polyurediane resin, polyester 

re^ or task mbcture. Since ftie curing process is baacally required for obtaiiung the final 
products, tiie selected tiiemaosetliQg binder should be completely resolved below 600°C wiftiout 
remaining readual carbon Thus, qpoxy and aaylic themiosetting binders are more prefened 
Most preferably, bis[dienol A, Usphenol F, bisphfflol-AD, bisphool-S, tebametbyl bis[dboiol-F, 
telrametiiyl Usphenol-AD, teteameSiyl bisphmol-S, tdrahromo bisphmol-A and tetraddoax) 
bisphmol-A, vMch have long bench time at room tanperatuie and do not significantly affect on 
viscosity whm tiie tiimnosetting initiator, may be used among tiie epoxy tiieonosetting binders. 
As for Ihe acrylic tiimnosetting binder, aay&c add ester monomer is particulady preferable, of 
wfaidi repr^ientative examples are as follows: medhyl (melha)a(aylate, ethyl (meti}a)aaylate, prqpjd 
(media)acrylate, nonnal-buiyl (melfaa)acrylate and isobulyl (metiia)aciylale. 

The photosensitive resin binder (b-2) may be ^©ally classified into aaylic bind^ and 
polyene/]polythiol binder. The acrylic {diotosensitive binds: includes ureflhane acijdate, polyester 
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aoylate and epoxy aorylate, ^wfaile fte polyeme^lyfluol photosmsilive binder includes tdaryl 
isocyanurats, diaijd maldxate, tnmefliylol pippaltris and ftdol prcponate. Since the curing process 
is basically requiied for obtaining ttie final products, tbe selected photDsmshive binder stould be 
completely resolved below 600°C witiboxit ranaining residual caiboa Thus^ acaylic photosensitive 
binder is more prefened. Li addition, since the binder has low viscosity in order to improve 
plastidty and releasing propeily of ftie product, oligomer is not preferred among the oay&c binders. 
In Ifae present invention, as for a gmeral reactive aoylic monomer for fte photosensitive binder, one 
selected firom tfie groip consisting of isobomyl (metha)acryiabe, bomyl (mefca)aaylate, 
tricyclodecanyl (metha)acrylate, dicyclopenanyl (meflia)acrylate, cyclohexyl (meiia)aa5date, 
benzyl (inetf3a)aciylale, 44)ulyl(7doh€9Qd (metiia)acrylat^ aoyloyl rxKHphoIin^ 2-hydioxyetiiyl 
(metha)aa3dale, 2-hydro3*yprppyl (nielha)aacylate, 2-hydroxybiityl (me<ha)aaylate, methyl 
(metha)acrylate, eftiyl (mdha)actylat^ prppjd (melfaa)acrylate, isopropyl (metfaa)aci:3date, hvSyl 
(metha)aciylate, amyl (m^ha)acrylate, isobutyl (mefha)acrylate, t-butjd (me1ha)aarylate, pentjd 
(metha)aaylate, isoamyl (metha)acrylale, hexyl (metha)acxylate, heptyl (med]a)acrylate, octyl 
(med)a)aaylate, isooctyl (meti)a)acrylat^ 2-€d]ylhexyl (melha)acryl0te» nonyl (me(ha)aaylate, 
decyl (metiia)aaylate, isodeqd (m€Aa)acr3iate, vaad&cyl (m^ia)aca3date, dodecjd (meftia)a(3ylatei, 
lauryl (metiia)aaylate, stearyl (meflia)acrylale, isosteaiyl (melha)aciylate, tetoahydrofurfiiryl 
(metha)acrylate, butoxyefhyl (metha)acrylate, ethoxydietylene glycol (melha)aciylate, polyefliylene 
^ycol mono (med)a)acrylate, poUpropylme glycol mono (melha)acaylate, metiu»cy etiiylene glycol 
(mdha)aaylate, mdboxy ediyl (nielfaa)aaylatei, metho?Qr polyethyl»e ^ycol (mdba)aaylate, 
me&oxy polypropylene glycol (meflia)acr3date, diacetone (med)a)aciylate, isobutoxy mefliyl 
(melfaa)acrylate, trimethylolpiopane tri (mefha)acrylate, pentaerylhritol tri (meflia)acrylafc^ eftiylene 
glycol di (mdha)acrylate> tetra elhylme glycol (me1ha)ajaylat^ polyethyl^ glycol di 
(melfaa)actylate, l,447iitanediol di (medm)aci}date, 1,6-hexanediol di (mefl)a)aa3date, neop^tyl 
glycol di (meflia)acr}date, tnnielhylolpropanetnoxyediyl (me^)aaylate, or tiidr mixture may be 
used 

An added amount of the bind^ (b) is preferably 2 to 20wt% on the basis of 100wt% of tiie 
ntuxedpowder, more preferably 3 to 15wt%. 
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Th& curii^ initiator (c) may be classified into thsmosettiiig imtiator (ol ) and photosensitive 
intdatDi (c-2) dqpoiding onlbe kind of Ifae used Under (b). 

llie tibemiDsetting inidatar (c-1) 
binder (b-1 ) as a qomponimt for inducing fbe crosslinking reaction between &e tiieamosetting resin 
binders (b-1) wiien heating the compositions. RqsresCTtatively, liquefied or solid initiators of alkyl 
amine salt, aronsatic amine salt, p!lK)sphate, dicyan diamide^ BF3-amine salt derivatives may be used 
for tiietiimziosetting resin binder. At Ibis time» tins thmnosetting imtiator is sdec^ 
vMdi has no cueing properly at room tenq)erature, but is capable of thermal curing vA&i a long 
bench time. For example, Diethyleae Triamine (DETA), Trielhylme Telramine (TETA), 
Didhylamino propyl amine (DEAPA), Menlfaane diamine (MDA), N-aminoelhyl 
(N-AEP), Moiylene diamine (MXDA), Iso|dioDone diamine (]PDA),Metapben3dene diamine 
(MPDX4.4'Dimeih3i aniline (DAM or DDM) and Dianmio Diphenyl Sulfone (DDS),CH-tii£dr 
sabs are preferred for tiie thermosetting initiator. More preferably^ gdq having a long bench time at 
room temperature and vsdthout viscosi^ increase is preferably selected among the above-mentioned 
tfamnosetting resins. 

Ihe photosensxiive initiator (&-2) is a cosxspODSxA for indudng tiie ax>sslinking reaction 
between tiie photosmsitive resfais (b-2) when Hoq composition is radiated by in&ared lay, visible ray » 
X-ray, electronic beam, a-ray, pncay or y-ray, and selected dq)Qiding on the land of the 
photosen^tive resui binder (b-2). Representatively, one selected fiom acetophmone, acetophenon 
bemyl ketal, l-hydroxycyclohex}d phenji ketone, 232-d]metiiDK/-2-pheirylacetophenone, xantiione^ 
fluocenone;, benzalddiyde, fluoiene, anftsaquinone, triphenyiamin^ carbazole^ 
3-metiiylacetophenone, 4-chlorob^izophenone, 4,4-dimetiiox}i3^)zophenone, NfiGhla:'s ketone, 
boizoin propyl eftier, benzoin eftiyl efliar, ben^l dimefl^^l ketal, 

1- (4-isoprcq>ylphmyQ-24iydroxy-2T^^ 

24iydroxy-2Htne%M-id3eiQr^^ thioxantiione, dietiq^lifabxantonei, 

2- isopropyloxanfocHie, 2-chloroti]ioxandK)ne, 
2-mefliyl-l-[4-(mefti)4lhio)phenyl]-2-moiph^ and 2,4,6-tximethylbenzDyl 
dipheny^)hosphine oxide, orfbeirniKturesnaay be usedfortfaephotosensitiveM^ 
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The added amount of Ifae curing agait (c) is preferably 0.1 to 10wt% on Ifae basis of 
100wt% of tiie nnxed powder, moie preferably 02 to SvAPA 

The sur&ctant (d) may be clashed into digposion agent (d-l), definxning agent (dr2) and 
we^tii^ agent (d-3) depmding on its usage. 

The ^spei:sion ag^ (d-l) is a con^nent for hewing the glass powder and iSbs ceramic 
powder to \axp lSask dispersed state in the paste. Rqsesentatively, any of menhaden fish oil, 
pofyi^yleneimine, g^^ce^d trioleate polyacrylic add, com oil, polyisobuiylme, linoldc add, 
stearic add, ammonium salt, salt acrylic add, salt of poly aciylic adds, salt of msiBaaay&o adds, 
linseed oil, glycerol triolate, sodium silicate, dibutylamine, etfaoxylate and phosphate ester, or their 
mixtures may be used for the dispersion agent (d4). 

The defbaming agrat (d-2) ac^ fer removing foams by dianging a sur&ce pn>perty of Has 
glass powd^ and tbe ceramic powder and deceasing inter&dal terssdon of 4ie solvent The 
staUlization of ttie foams may be controlled by means of Gibbs rqnilsive force, Ihou^ being 
controlled by electrostatic diaracteristics out of the particles. In many cases, the de£>aming agent is 
same as the dispeatsion agent, so its con:qx>und is not 

The wetting a^nt (d-3) is not specially Ihnited, and alk^ benzene, di-iso butjd ketone, 
di-^)entene, medioxy propyl acetate, xylanes, buiyl glycol and c^clohexanol may be preferably used. 

The dispersion agent; the defoaming agent and the wetting agent are a kind of sur&ctants 
vsdiicfa gives piop^es suitable for the ccnnpositions for forming barrier ribs according to the present 
iiivimtion by changing surface charac^^ Theseagords 
are not Umibed to ftie above-mentioned con^urids, but in some cases, one compound or a kind of 
mixedcompoundmay realize all features of tiiese agents. 

The coq)ling agent (e) is not specially limited For pref^Bble examples, trinnefbo^Qr 
silane, 3-^amiriopixipyi trimetfao^ slaneandS-glyddo^^prppyl trimeihosiy alanemaybeusedas 
the coiq)]ing agent The coi^ding agents noay be iisedaknig or no^ An added amount of the 
coupling ag^t is preferably 0.01 to 5wt% on the baas of the c^amic powden 

The leactive dilutiog agaot (f) is a componmt fer dissolving the organic additive agents 
sudi as fbe organic binder, the disp^on agent and tibe curing agent so as to gnre suitable viscosity 
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during fhe Ijhidc film coatuig process. As rqnesoatafive exair?)leSj fiie diluting a^it may use 
al^)ihalic glyd(fyl eO^ and aiomadc ^yddji edier. As for nonrieactive dOuting aQsaoSs, dietiiyl 
oxalate, polyellQi^, polyedQdene glycol (PEG), dimeftQrl phfhalate (DMP), dibut^ phflialate 
OOBP), dioctyl jMialate (DOP), butyl beaazyl phftjabte, polyalkylrae glycols, polypropyletie glycol 

5 (PPG), tri-€ttiylene glycol, piopyloie carbonate and butyl steaiate may be vised. Somietimes^ these 
compounds may realize dbaracteristics of several conqjonents dfiier alone or togedier. 

Organic matters in Hoq compo^on of flie present invoition are resolved below lloQ 
plastidang temperature of Ihe barrio ribs, and teis do not affect on Ihe sintmng doosity with g^g 
an appropriate viscosity range during the ftiidc jBlm coaling pro cess^ ftier*y giving suitable viscosity 

10 intheftidai^iange,namely5to l(X)iin3,oftiiethidc£^ 
PDF. 

In addition to iSo& essootial conqponenis, otiber con^xmoats for reanfordng Ihe barrier libs 
and contributing to the convaiience of process m^ be added to tiie con9X>sition of tiie presaot 
invention if tibey do not deteriorate tiie properties of Ihe composition. In addition, other additional 
1 5 processes may be used widKnit damaging tite intention of the present invmtioiL 

Ihe presmt inventioii also provides a plasnoa dii^ky parie 
with the use of the lower plate in v*ich the above-mentioned baniCTiibs are formed The mefcod 
of manufecturing PDF with fhe use of the lower plates in which the barrier libs is formed is well 
known in the art, and iiot described in detail 

20 

Now, more concrete examples of tibe present invrafion are described with refeaioe to tfie 
following embodiments^ but fhe scope of tiae invention is not limited to the following exaniples of 
course. 

25 Embodiment! 

lOOg of powder including glass powder and alumina powder in the ratio of 82 is well 
mixed and tiim ball-milled for 8 hours. To this powder mbcture, 17wt% of thermosetting resin 
(e.g., bisphenol A qpoxy resin or cydoalkyl qxMcy rean) is added on the basis of the ovoall powder. 
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And Ihen, 13\vt% of LGE (maaufectured by Kookdo Chemical Co. Ltd.) as a reactive diluting 
B^at, 3wl% of BF3-monoefliylmedianmie as a Ifaemiosetting initiator, lvvt% of silicon (Si) 
sutfectant (BYK-333/BYK-111/BYK-082: manufectured by BYK-Chanical Co. Dd) as 
wetting/dispexsion/defoaming agqtits, and 0.8wt% of fri-meOioxy sQane as a coupling a^nt ate 
5 mixed to^diiar, namely mixed in a revohition-iDtation mixa: fta: 1 5 minutes, tiien mixed four times 
by uang a 3-Roll mill and then mixed in the levoMon-iotation mixer s^^in for 1 0 noinutes to make 
atiiamosetting paste. 

The paste is thm coated on a sodalime gjbss substrate on which die electrodes and the 
dieledric are coated, by means of the screen printing to make a Ihidc film of 40|im. Then, a groove 

1 0 mold having a fine strip pattern for tibe lower plate banier ribs is positioned on the thick film so that 
the paste is infiltrated into iSoq mold at 60PC by means of the c^illaiy phenomenoa The paste 
infiltrated into the grooves of the mold is tfasmally hardened at about 1 40^C faac about 1 .5 hour, and 
then the mold is removed to make the bacrier ribs for the PDP rear plate. The sh^)ed mold is 
sintered at STO^'C for 3 0 minutes to make barrier ribs having a hd^ of 1 20pm, a thidmess of 5 Onm 

IS and a cell pitdbi of 360^ The barrio: ribs are then observed by usang a scanmt^ dectron 
microscope in oitler to check tiiat a de^re^ Asaresult 
of tte observation, it is foundlhat^ barrio: ribs are fomi^ 

ITinhndmimtl 

20 Banier ribs are manu&ctured in the same "way as the first anbodiment, accept that tiie 

con^xxsitiQn for manufacturing baniCTr^ 



Table! 





Compound 


CQnteotCg) 


ThramosettiDg resin 


YH-300 (Koofcdo C3ienucal) 


25 


lliimnosetting imtiator 


BF-3 monoethylamine 


2 


Dispea:9onagmt 


BYK-Ul 


1^ 


Reactive diluting agent 


none 




Defoamingagait 


BYK-083 


0^ 



-17- 



wo 2004/008473 




;T/KR2003/001401 



Coiqilmga^int 


Tmnethoxy silane 


0.5 


Wetting ^ait 


BYK.-333 


0.5 



Ibough ttie leactive dOudng agsaat is not oootained in fte paste of Ifais ^nbodiment, the 
opllaiy molding is possible bec^^ 

Hie barrier ribs aie iben obsQ:ved by using a scanning electron mioDsoope in order to diedc 
5 Ibat a desired barrier rib is fonned on the thick film on the gjass substrate. As a result of flie 
observation, it is found Hiat the barrier ribs are £»med to have an aveiBge hdgbt of 1 20fim and an 
averagethickiiess of 60|Lin3, as ^wninFIG. 8. 

Embodiments 

10 Barrier ribs are formed by uang conq)0^on including components as suggested in ^ 

foUovsdng Table 2 flnoi^ the same way as Hog first embodiment Howevi^, this embodiment is 
dififer^ fiom fte first aribodiment just in tiie point tiiat glass powder and ahmodna powder are 
initially added to tiie reactive diluting agent and fte dispersion agmt, vsiuch have relative low 
viscosity so as to basicdly make a uniform dispersion state, and then other additives are added 

15 As a result of dieckrog tbe sh^ of flie obtained barrio ribs through a scanning electron 

rnicrosoope, it is found tiM ttiore unigHm fir^ 



Table 2 





Conqxjund 


Coiiteiit(g) 


Hiiaxiiosettii^ lesm 


ERLr4221 (Kookdo CbsxmxS) 


20 


Tbemiosetdog mMator 


BF-3 monoettiylamine 


2 


Disperaon agent 


BYK-111 


1.5 


Reactive diluting agont 


LGE 


5 


Defoaming agent 


BYK-083 


05 


Coiplingageaot 


Tiimefli0^sQaiie 


05 


Wetting agent 


BYK-333 


OJS 
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Eknbodimmts 4 to 6 

Banier nbs aie xxiamifactured in the same way as fhe fiist epibodim0]t, excqpt iBoBt lbs 
meander mold (embodiment 4), tiie hon^comb mold (embodiment 5) axid the SDR mold 
(CTibodimait 6) are used instead of ship pattmi mold Pictures obtained by photogr^hing the 
5 maniTfactured banier nbs with a scanning electron miax)scppe ate shown in FIGs. 9A to 9C. As 
sfaownin1faosefigures>itcanbeseen1iiatfliebm 

invention have veiy predse ^bapo, conq)ared with banier ribs aocoiding to tiie oonvrational 
manufacturing method. 

10 INDUSTRIAL APPLICABILITY 

As desoibed above, by using Ihe mediod of manufacturiqg banier libs fi>r DPD and the 
paste conqx)sitions for Ihe nfiediod according to tiie presmt invmtion, it is possible to prevent 
conventioi^ problenos such as industdal 

15 mechanical damaffl of l3aQ hamec ribs since the banier ribs are manufactured by infiltrating the 
fimned thick film into Ihe grooves of Ihe mold by means of the c^illaty phenomenon In otiier 
word^ it is posable to prevent environmental pollution, vMdti may be aerated during fonning Ihe 
banier lib, by using a polhition-fiee cqnllaiy molding. In addition, since tiie barrio: ribs are finmed 
by infillrating Ihe paste into the grooves of the mold in fine pitdi by means of IJGA manner, it is 

20 possible to manufacture tiie fine pitch banier libs having a width-lengtii ratio, particularly 
bairierribs having ootK^lcK shapes sudx as ameander type. As aresul^ Ihe manufacturing niefliod 
and the con:qx)sition of tiie presrat invmtion may improve product reliability of Ihe rear plate of 
PDP, production yield and quality uniformity, and tiie barrier rib shq)ing process used in the mefliod 
naaydramaficaUy reduce tiie manufacture costs oftiie rear plate of PD 

25 Various change and modifications within tiie spirit and scope of tiie invention will become 

cqpparent to those skiUed in tiie art fixim this ddailed descr^ 
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What M rlaimcil fa; 

1. A mefliod of tnaniifechirmg tear plate bamor ribs for a Plasma Display Panel 
(PDP) comprising tiie steps o£ 
5 fonningalWdkfilmforbameTnT>s by coating 

angle to a mold less ftan 9(y* and a viscosify in usagp state less Iban 20000cP and includes 
ftemioseUing and/or photoseaasitive lander conqponent, on a glass or metal substrate (or, glass or 
noetallowa: plate); 

positioning a mold, in vMdi a banio- rib sbapo is inqdnted, above the Ihidc film so that ttie 
1 0 paste is infillialed into grooves of flie mold by means of the csfSQary phQiomCTion, and ttien curing 
Ifae infiltcated paste; and 

ideask^fliB mold fixm file cured barrier ribs andll^ 

Z A method of manufecturing rear plate barrier libs fot PDP according to claim 1, 
15 herein &e viscosty of flae paste in usage state is lessfiian ISOOOcP, 

3. A inethodofinanufecturing rear plate bamerii^ according to claim 1, 
\;\*etein the m^od executes one or at least two of the following ways: (i) using binder componait 
having a bw viscosity; (if) addipg a diluting agent having a low viscosity into the paste; (m) 

20 inm^^iyg file tearqpeaature of the paste in usage state; and ^v) towamg flie content of inorganic 
powda including glass powdCT and ceramic powdff^ 
is lowered 

4. A mefljod of manufecturing rear plate banio: ribs for PDP according to daim 3, 
25 vv45eieinthetatiq)eKdureinusa^ 

5. A method of maiiufecturing rear plate barrier rite for PDP according to daim 1, 
viKacein tbe capillary molding of ^ paste is 
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-10"^tonr. 

6. A mediod of manufacturing lear plate banier ribs for PDP acooiding to daim 5, 

5 

7. A method of manufacturing rear plate banier tibs for PDP according to claim 1» 
wfaondn, during the c^^nllaiy molding of flie paste, the mold is boot so that a cater portion of fte 
mold taaapcmSy finms a smootti curve protruded downward, and the molding is conducted vsMe 
the bent mold is slowly spread. 

10 

8. Arnelfaodofniariufacturing rear plate barrier ribs for PDP according to daim 1, 
viieatdn tiie me&od conpcises ftie steps of: 

(1) making i3q& paste having a wetting angle to a mold less than 90° and a viscoaty in usage 
state less than 20000cP by nciixirig glass powdia: and cerandc powd^ 

15 range betwem 50:50 and 95:5, and then mixing 2 to 20wt% of thermosetting and/or photosensitive 
bind^, 0.1 to 10wl% of thfflnosetlirig and/or photosensdtive initiator, 0.01 to 10vs1% of surfactant 
(dispersion a^nt, defi>aming agent or wettirig a^nt) and 0.01 to Sv^/o of oovpling agent on tiie 
basis of 100wt% of tiie niixed povvdea:; 

(2) making a Ifaidc film by coating the paste on the glass or metal rear plate in tiie ^ckness 
20 of5 to 100pm; 

(3) fcnxungbarriear ribs by po^ormg the mold, in wluch abarri^rib shape is imprinted, on 
the paste so tiiat His paste is infitltated into ti^e grooves of tiie mold means of tious capillary 
ph^meoon; 

(4) curing the substrate and the paste filled in the gjcooves of the mold by heating or UV 
25 radiatioi],andtiimrelea9b]gtheiriold;arid 

(5) sintering the spedmoi at 450°C to &XyC for 0.5 to 1 hour. 

9. Paste compositions used in tiie barrier rib manufacturing method defined in any of 
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tiie claims 1 to 8, conqjrisang: 

(a) 100wt% of mixed powder of ^ass powder (a-1) and ceramic powdea: (a-2) of whidi a 
volume ratio is in the range of 50:50 to 95:5; 

(b) 2 to 20vvt% of ftemaosetting and/or photosensitive binder; 

(c) 0.1 to 10wt% of curing initiator, 

(d) 0,01 to 10wt% of surfectant (disposion agent, deforming agpnt or wetting agent); and 

(e) 0.01 to 5wl% of coupling agqat, 

viierante paste compositions have a wettii^ ai^e to amold less tiaan 90*^ and a viscoaty 
in usage state less than 200 OOcP. 

10. Pa5tecQn:qx)gtimsaooopdingtodaim9 

(f) 20 to 40wt% of reactive diluting agmt 

11. A Plasma Display Pand ^DP) using the barrier ribs manxjifectured aocording to flie 
meOiod defined in the claim 1. 
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